G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

ID/NG.154/8
11 Nay 97
» indusiiel Development Organization oum';z—ioum

Workshop on Pestiocides
Vienna, Austria, 28 Nay - 1 June 1973

B. Shah, Deputy Director Genersl
Directorate General of Technical Development
Ninistry of Industrial Development
New Delhi, India

! 1/ The views and opinions expressed in this paper are those of the suthor and do
\ not necessarily reflect the views of the secretariat of UNIDO. This dooumeant
has been reproduced without formal nditing.

3



I Ve regret that some of the pages in the microfiche |
'wef:hisrmrtm»thqcethmr ]
§j legidility standards, even though the best possible g

{ oy vas used for preparing the msster fiche.

e e




1.

3.

4.

2. 1.
2.2,
2.3,
2.4.

2:5.
2.6,
2.7.
2.8.
2.9.

CORTENTS

Rt S B )

PART I
Praoducts manufactured

Steps taken by the G .vernment t- develop
the industry

Targets and ocomsumptiun for the pericd ending
1973-74

Bxtension cducation and the promotion work

BART U1
Introduction
Demand pattern duriag 1973-74 t: 1970-79
Hays of securing objectives

Haw material requirement and foreign exchange
cumpinent

Pormulati as

Requirement of capital equipmeut

Pegticides applicaii n equipment

ltanpower pequirements and employment Lotential

Infrapntructu;e requirements (electricity, water,
fuel, etc.)

111
IV

VI
VII
VIII

13

15
16

19

3 8 8 %

&




PRESENT STATUS AND COITEMPLATED DEVELOPMEWT OF
FOSTICILGS PRODUCTION IN INDIA

o A

o Froducts Manufuctured

1e1s The general term 'Posticides' includes Insecticides,
Fungicides, Rodenticides, Molluscicides, Nousatocides, and
Weedicides,

1¢2. The basic manufacture of pesticides commenced in India
in 1952 by setting up a plant for the manufacture of Bengene
Huxachlorids (BHC) which was followed by DDT'. Among the
South Asian and African countries, excluding Japan, India is
the largest manufacturer of basic pesticidal chemiocals,
Cur.ently, under various categories, the following pesticides
are being produced indigcnously:

INSECTICILES: Aluminium phosphide, BHC, Chlorsaated
terpene, DT, Dichlorvos, Dimethoate,
BDCT Mixture, Bthylone dibromide,
enitrothion, Lime Sulphur, Lindane,
Malathion, Methyl bromide, Nicotine
sulphate, Oxydemeton-methyl, Para-
thion (ethyl), Parathion Methyl),
Phosphamidon, Pyrethrum extract,
Thanite, Toxaphone.




FUNIICILES: Aweofungin, Barium polysulphide,
| Copper oxychloride, Cuprous 0xil. 0,
Ferbam, Mancozch, Nid-el chloride,
Organo mercurials, Sulpaur colloidal,
tottable and Dust, Streptocycline,
Thiram, Ziram, Zineb.

RODENTICIIES: Coumafuryl, Warfarin, Zinc phosphide.
MOLLUSCICIDE: lietaldehyde.

NEMATOCIDIRs ‘Methan N Sodium.

WEEDJCIVES: anmonium sulphamato, 2,4-D, 244,5-T.

1.3, Most of the above mentioned pesticides are being
produced in the Orgenised Sector, the excoption being
Nicotine Sulphate. The technology for the development
of Pentachloro Nitrobenzenc und a YWeedicide - Simazine

- has also been perfected, but the commercial produotion
is yet to commence. An important insecticide known oo
tMonocrotophos' 1oy oome into production very sooh.
Manufaoturing liconce/Letters of Intent have beon issued
for some now products; for details of which refor to
Annexure 1. &

1.4, Demcnd of individual pesticides, assessed by the
end of 1973-74, and production achieved during the year
1971 is given in Col, 3, Annexurc I. So for 52,314 tonnes

it




capacity for the production of various pesticides has been lic=-
ensed, out of which 44,670 tonnos capacity is installcd.

There are 18 unite manufacturing technical materials and 37
units manufacturing formulations, which are in the organised sec~
tor. Thero are ubout 110 units in the Small Scale Sector which
mostly undertake the manufucture of conventional formulations,
mainly dusting powders, and to a limited extent, wettable powders
and emuloifiable concentrates.

1.5 It is ostimated that in 1971 about 136,000 tonnes of for-
sulaticns were sold; the market value thereof being about Rs. 440
millions. The quantity and valuc of nesticides produced by the
organised sector during the ycar 1971 are given below:

Toohniocal material eeesecces 23,736 tomnos (Re. 52.5 million)
Pormulations: So0lid secevvese 43;578 tonnes
Liquiﬁ TR T Y 9;789 tonnes

(Rs.300 million)




g . Steps taken by thc Governmunt to develop the industry

#e1e Unlike fertilisers, most nesticidcn cannot be used in
their commercially purec iort. and huve to B e formulated in a
ready~to—-use preparation as dusti.g poders, water disporsible
powders, cmulgdifiable concentratus, solutions and granulcs.
The pesticider industry in India came into cxistonce first

by the manufacturc of formulations from imported technical
materials, and, as the donand increasod,basic manufacture
commenced. The subscquent devolopment of the industry has
been possible througl: certain major stcps taken in this
respect by the Government as outlined below:

- Production of pesticidal chemiculs has boen included
in the Corc Scctor for Licensing under thc Indusries
(D and R) Act. '

- For ihe pmuposes of import of rew materials, this imjue-
try is listod under priority indust ries and is also
eligible for impoert under IDA Credit.

- To dovelop and sustain whe formulation industyy, pest~
icides arc allowed to be imported proferably only in
commerc Lally pure form,

- To make available the various formulations §o farmers
at a roasonable cost, customs duty on import of some
sslocted pesticides and chemical raw materials, to
encourage a basic manufacturc has beon reduced to 10§
ad=valoren,




- Banning the import of pesticidcs being manufactured in
India, and rcstricting the import of items competing

with the indigenously rroduced matcrials,

- 8upply of indigonous raw matcerizls and allotment of
tank vagone for the transportation of thesce chemicals
to the industry is arranged on priority basis,

- To regulate the import, munufacture, sale, transpo:t,
distridbution, and usc of insccticides with a view to
proevent rid: to humon beings or animals, the Insectioc-
idos Act hus been introducod.

2+2+ Despite the above measures, there has been under-
utilisation of installed capucity for some of the items like
BHC, Copper oxychloride, Thiocarbamate, Dithiocarbamates and
Weodicide (2,4-D), mainly due to the prcsent poor off-take.

The existing capwities for thiocarbamatos and dithiocarbamates
are being progressively botter utilised and thc domands are
consistently rising., The demand for more cffective pesticides
like organo-phusphatic compounds whose capacitics are already
being utilisod adequately, i: increasing.




3. _ Targets_and Consumption for thc period cnding 1973-74.

3.1  according to the turgets sct forii: by the Vianning wom -
mission, 80 willion hectares were to bc covercd within this
period requiring thc usc of 62,000 tonnes of tcchnical pcgt-
icides, of whichk 53,500 tonncs were expocted to become available
through indizenous production, and $,500 tonnes through

imports.,

3.2, The coverage undcr plant protcction was to be achieved
by the fullowing components, and target for each as fixed
originally and the likely achievement by 197374 is indicated

below:
Target Likely achievement
1973-1974 1973-1974
(in_mill hectares) (in mill, hootares)
i) Beed treatmont 24,00 11.00

1i) general post control
and intunsive troat-

ment 39:56 41,00
iii) rodent control 14.00 6,00
iv) wecd control 2.50 2,00

80.00 60,00
A L]
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3.3 From the above, it is obvicus tliut the likely achieve-
ment by the end of 1973-74 will be lower than the target, To
wchieve the target of 60 mill .on hectarcs by 19, 3-74, 44,940
tonnes of pesticides will be remuircd (Indiscnous 36,000 tonnes
and Imported 8,940 tonnes). wLuring 1971-72, the actual con-
sumption of pesticides hus been about 30,000 tonncs covering
37.5 million hectares whicli may rise to 35;160 tonncse in
1972-73, sufficicnt to cover about 45.5 million hcctares.
While the progreoss is rcasonably satisfactory in rcepect of
General Pest Control, Intensive Treatment and Weed Control,
there is likely to be¢ a short fall in respect of Seud
Treatment and Rodent Control, despite the fact that the pest-
icides needed for thusc are availablo in sufficiont quantities
from indigencus sources.

3.4, Besidos protccting the stunding crops by prophylactie

and curative treatment, pesticides also play an important rolo
in post-harvest tcchnology by preventing and suppreseing
infestation by insccts and rodents. No targets [or this were
indioated in the Fourth Plan. Scicntific storage of harvested
produce is so far confincd to organised institutions like

Food Corporation of India, and thc National Warciaousing Cor-
poration, Co-operatives, etc, It is cstimated that, on a\rez:age.
6-8% of the harvestod produce is lost on account of ravages by
posts, More than 704 of the country's production is storod at

the farmers' level where the knowledge of scientific storage
is practically non-existent. Realising this dcficiomey, the
Ninistry of Agriculture has recently initiated a "Save Orain
Soheme", Posticides needed for post-harvest use are
indigenously available in adequate quantity.
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3.5, Pertilizers and pesticides are complementary inputs, the
greater use of the former leads to the latter. In countries
having high agricultural procuctivity, the cost wise ratio
between fertilizers and pesticides is 3.5:1.0., In India the
use of these two inputs is very meugre, but even so that cost-
wise ration is aroud T:1. The consuaption of pesticides vis-
a~vis {ertilizers in Indiz is 1 gging behind tlie accepted
norms. In 1963-64, for every kg. of plant nutri. t 19 grams
of pesticides (technical) were used: and in 1971-72 this
figure has come down to 13 grams. The imbalance peeds to be
rectified in the Fi~th I'lan especially when the conzumption of
plant nutrient is expected to rise from 22 kg./ha. in 1973-74
to 50 kg./ha. in 1978-79, It is significant that in 1954-55
the consunption of pesticides was 3,2 gm/ha, which in 1968-69
rose to 170.4 gn/ha and in 1573-74 the estimated target -
excluding fumigants -- is 336 gm/ha, (In Japan it is about
10,000 grams; U.3.A. and Vest Europgan countries about

2,000 grams).

3.6, The crop plunts in India are affected by over 250 pests
and diseases of economic sig "ficance. JSpecifi ity of a
pesticidal chemical s a special signisicance in crop pro-
tection programmes. Because of this fact, cunsideration of tae
overall iustalled capacipy of the industry or its under-
utilisation has little relevance to the demand pattern. For
example, the lurge installed capacity for the weedicide, 2,4-D or
for most fungicides cannot be put to use to control insect
pests; weedicides cannot control diseases nor fungicides the
weeds, TPurthermore, almost 40, of the installed capacity is
accountable to Benzene Hexachloride (iC) which cannot
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effectively conirol many insect pests or produce liquid for-
mulations which are becoming increasingly popular. The
installed capacities of muny effective insecticides, e.g.
Parathion,Metasystox, Dimethoate, Malathion, Fenitrothion,
etc. are now not adequate to meet the current needs.

‘3¢T+ It has, therefore, become necessary to import a variety
of pesticidal chemicals, most of which fall under the olasees
'Insecticides' and 'Weedicides'., Due care has been taken to
avoid indiscriminate proliferation of the products not only
to protect the intirest of the Indian industry but alsoc to
sncourage the manufacture of newer, safer and bettor products,

3.8 In recent years, the demand for pesticides has increased
considerably because of the extension of coverage under
endemic and upidemic area schemes of the Ministry of Agricul-
ture to protect the food and cash orops, and on account of
initiation of the crash programmes on many cash orops
especially cotton, oilseeds and jute., The additional require-
mente have been met by importing teohnical materisl for for-
mulating it in the country wherever the facilities exist.
Firms which came up to carry out this work were allowed to
import the required technical material on the basis of formul-
ation facilities available with them, Those firms which had
proposed basio manufacture of these materials and had carried
out field trials and market promotion of the formulations con-
cerned, and were thus able to guide the farmers in the use of
their products were given prefaence. To encourage healthy
competition, other formulators were also allowed to import
these pesticides also for formulation within their overall
capacity.
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3.9, To benefit by the use of new products of reseurch and
development carried out in developed cou:tries, and to identify
their suitability for use under loczl conditions, it was ocon~
sidered cssential to carry out field trials. Import of certain
pesticidal chemicals was, therefore, permitted for trial
purposes. Such trizls were undertaken by firms with facilities
and technical know-how of their usage, preference being given
to firms with proposals for basic production after studying
their usefulness and market potential,

3,10, In this connection, in 1971-72 & tcta;. foreign exchange of

Re. 102,45 million was allocated for the import of raw materials
to the pesti ides industry in the Organised Seotor with its
break-up as under:

Value of raw materials for manufacture of s 10,60 million
technical material.
Value of technical material for formulat- Re.03.77 million

1°n Lo

Re, 102,45 million

(The ocorresponding figure for 1973-T4 will be Rs. 23.7
million and Rs. 166.,7 million respectively. Information
in respect of small-scale sector is not available.)
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4 . Extension Education and the Promotion Work,

1414 Efforts to educate farmers on the use of pesticides are
being made by the industry, State Departments of Agriculture,
Agricultural Universities and the Indian Council of Agri-
cultural Research through the regional and national demon—
strations, by farmers training schemes, and also by the audio-
visual programmes of the All-India Rodio. These measures

do not appear to have produced the required impuct. Unlike
fertilisers, thc use of pesticides is morc complicated because
it needs some training to identify the pests, to select app-
ropriate pesticices, to use it in a required quantity and at
the right time, It is, therefore, understandable that the
usage oF pesticides in the country continues to be at a very
low leval and quite disproportionatc to the quantity of
foertilisers useds The mossage behind the now agricultural
stratery and the concept of adoption of package of practice
has yet to percolate to the Village Level Extension Worker

who is the ultimate vital link at the farmer's level. The
non-fulfillment of the target und the unutilised capacity of
the industry can be attributed to thc poor quality of the
extension offorts and it noeds to be reoriented if the targets
et forth for the Fifth Plan are to be achieved,

¥

/.92¢ As a result of meticulous soreening, booked by the
educational extension efforts, the products arc taken up for
market promotion by the industry as well as by agricultural
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departments, co-operstives and the agro-industries corporations.
This effective promotion work can, therefore, be done primarily
by thosc who arc well cquipped with the field organisations

and arc in a posiion tc render tcchnic.l advice to the farmers.,
This facility, at present, is availablu only with the industiry
and not with othors who arc mainly concorned with the dis-
tribution of inputs.

4.3, The demand pattern of the indusiry has also changed with
oertain signs of resistance developed by the pests to some
insecticides after long usage, as also due to the problems of
pollution created by *he persistent residues left behind by
certuin inscoticides like chlorinuted Hydrocarbons, Thus,
accent is being increasingly accorded to those which leave
loss rcsidues like Organo Phosphates and Carbhmatos etc. in
place of those vhich leave considerable rcsidues.

Y




A PROACH TO PERIOD_1973-74 _TO  1976-]9

(Vth_Flan_Period,

2,11, The pest/disease complex of crop plunt is not stutio
and keeps changing with the pattern and imensification of
oropping. This it not only true of India but also of other
ocountries. There is alsc a growing comsciousnrss in most
countrics of the problems of pollution and the adverse side
effects of pesticides by way of contamination of environment
and toxic residues left by them on ocrops., Over 900 p.sticides
are being marketod i. the world, To be able to produce pest-
ic idal chemicals cconomically in the country and of desirable
attributes, the number of items should be restricted and any
trend for indiscriminato proliferation of items should be
ourbeds Mven in tho past, attempts have boon mado to limit
the number based on schomes whore basic manufacture of the
itoms hes Leon forthcoming from the manufecturers, and only
those produots were allowed to bu promotad for use.
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2.1+2s The rccruit of various classes of pcsticides given
in ANNEXURE II has beon cstimeted keeping in view the following

Jaotors!

i. To achicve the targets of plant protection as
proposed by the Ministry of Agriculture aind
expocted post/discase situation.

ii.  The e:isting and *the proposcd production capacity
for various pesticides in tho country,

§1i, Tho likely devolopment of basic chomicals in the
country and the proposals for rcscarch and
development.,

d_pattorn during 1973-74 to 1978-79

2,2.1, According to the Ministry of Agriculture, the covorage
for plant protection would be 100 nillion hectares (gross) at .
the end of the Fifth Plan with the following break-up:

a) Beed Treatment - -21,0 millicn hectarcs
b} Rat Control - 12,0 " "
0) Wecd Control - 4,5 "
d) Inteneive Troutment on '
surfacc and soil pests - 62.5 "

?m'a " "

2,2,2, For & orop-wice break-up of these targets, —efor to
ANNEXURE III.




2.2.3. The total requirement of piuticides for 1978.79 for
agriculture has boen cstimated at 77,420 tonnes comprising
zbout 100 diffcront pesticidal chemicals. The ycar-wide
requirement of different pesticidcs is given in ANNEXURE 11,

2.2¢4. For facility of referoncc, th. products have beon
indicated under difforcont hoads, namely, Insccticides,
Acaricidces, Pungicides, Antibiotics, Woedicides,Rodenticides,
Hematocides, and Purigunts.

2:2,5. DBusod on chemical qomposition the pestiocides fall under
the following groupss

i. Chlorinated hydrocarbons,

ii. Organo phosphates,

iii. Carbamates and their thio malts,

iv. Metallic salts.

ve Weedicides (belonging to various chemical groups),
vie Fumigants,

vii, Rodonticides, and .

viii, Misc. Now Prodwotc (various cl_pgscs' of pestioides
of different chomiocal groups).

2.2.6, Tho main characteristios of these arc discussed
belows .

Chlorinatod hydrocarbons - (like Aldrin, BHC, Chlordane, DT,
Dieldrin, Endrin, Endosulfan, Heptachlor, Lindane, Toxaphene)
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leave residues and may cause problems of pcllution. But since cap-
acity wherever installed for the production of any oi these
pesticides hus to be effectively utilised and thcse products are
comparatively cheap, their use will have to continue in certain
limited spheres. Availability of chlorine, and cyclopentadeie in
the near future for the production of these pesticides and their
usefulness as soil insesticides and their long residual action,
which is needed in certain situations, are also factors in favour
of their continued use, ifowever, use of products which are not
yet produced and are definitely known as serious pollutants like
Endrin will have to be gradually discouraged as and when indigen-

ously produced substitutes become available.

Organo phosphat es - Tn. basic raw materials required for the pro-
duction of this group of chemicals are phosphoroue pentasulfide

and phosphorous trichloride and both are produced indigenously.

They also leave lecs persistent residues on the crops as compared

to the chlorinuted hydro-carbons. Efforts have, therefore, been
made to assess their demand on the basis of trials and market pro-
motion already done in the country for such che .icals.

jarbamates and Thiocarbamates - These also do not leave persistent

residues and are grod substitutes of chlorinated hydrocarbons and
metallic salts. With the production of such pesticides in the
country, valuuble foreign exchange required for the import of
scarce metals like copper, mercury, nickel etc. could be saved.

Misc, New Froducts - (like sophisticited weedicides, nematocides
and syetemics) The modern trend is towards encouraging the use of
new chemicals having many desirable features, combining high pest-

icidal efficiency with other qualities like low toxicity to map and




2.3,

cattle, safety for bees and fishes, more selective in action
and quick biodegradation on treated surfaces and soil. Systemics,
often incorporated in soil as granules, are absorbed and trans-
located into the plant tissues and distributed to warious parts
of the plants in quantities sufficient to kill the pest/
pathogens. The latest development in the field of chemical
control is of introducing physiological disorders in the

insect body by using chemo sterilants, juvenile hormones, etc,
To get the benefit of research and development carried out by
developing countries, it is essential to carpy out trials and
market promotion in the country to assess the demand before

8 manufacturing plant of economical size could be proposed for
their production. Assessments of such demunds have, therefore,
been included under 'experimental and miscellaneous new

products’,
Ways of Securing Objectives

2.3.1. Extension efforts needed to_promote the use of pesticides.

In the new agrioultural strategy, use of pesticides has
soquired a significant place for boosting production along with
improved seeds, fertilisers and irrigation. The rapid change
in the cropping patters necessitated by the adoption of various
programmes has brought many new challenges for the supply and
use of the pesticidal chemicals. There it now greater aware-
ness and enthusiasm among the farmers to take to chemical .

control of pests and diseases, as a result of the continuous
efforts made by the State Departments of Agriculture and by
the Industry.
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2.3¢1.2. The pesticides which are being used by larmers are
grouped into two categories, i.e., pesticides produced locally
and pesticides imported from outside. There are about

42 different pesticides being produced in the country and
another 60 ure being imported to cate to the needs of farmers,
It hus been observed that in spite of making such a wide var-
iety of pesticides available to firmers, the consumption remains
very low. The extension efforts by the State Governments
alone will not be sufficient to meet the problem , and promot-
ional effort by the pesticides industry is most essential,

The number of pesticides being introduc.d in the country is
gradually increasing cond it is necessary to arrangc trials

in the farmers' fields, not only to convince him about the
efficucy of pesticides but also %o show their superiority and
safety effects. It has been observed that a large range of
pesticides without proper promotional work tends to create
confusion in the minds of f_rmers.

2+3.1.3. It should be obligutory on the part of the industry
to arrange with the hdp of field force demonstrations to
convince the farmers not only about the benefits but also the
cost benefit ratio. With the gradual withdruwal of the State
Governments from the trading activity, it has become all the
more necessary for the pesticides industry to take up the
promotional work and distribution of pesticides at the farmers'
door by opening more sale points.

2¢3¢1.4¢ In the past, the emphasis of overall development
dfort was, to a large extent, on areas of maximum promise of
agricultural growth and the farmers in these areas have
readily come forth to adopt plant protection practices.
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Agriculture in thc rain-fed areas presents a more formidablec
problem where, because of low Yields, pcverty is acute and
wide-spread. While in the Fifth Plan intensive agriculture.
progrummes, such as multiple cropping and extending area under
high yielding variety programmes, will continue to receive
attention, special efforts will be made to raise the productivity
in the rain-fed and other less promising areas. Pilat projects
and intensification of research in dry farming technology and
pilof project for testing new technology huve also to be
initiated. The new technology is useless unless farmers know
how to use it and are willing to do so.

They must be brought into educational prooess in an
appropriate and realistic manner, The optimisation of prodwtivity
through the use of fertilisers in this scctor (estimatod to
ourrently conditute somc 60% of the arable area) is limited
due to insufficiency of rainfall and/or irrigation. It ie
well known that such areas have their own special pest and
disease problems of s.rious magnitude. In the Fif+ Plan
therefore, extension work of plant protection should receive
special attention.

2,3.15 + To begin with, simple plant protection measures which
require little skill or oquipment, like sccd treatment and
rodent control, should be extensively propasated. Additionally,
it would be profitable to arrange large scale domonstrations

of foliar spraying of the urca solut'ion mixed with pesticides
80 a8 to get dual benefit in such vulnerable arcas. The
efficacy of this technology has been amply demonstrated over
large areas on wheat, rico, cotton, Jjute, eto,
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2:3.2. Surveillance Service

2¢3+ 21, This scrvice was introduced in a small way on a
recgional basis, It is nccessary to rapidly expand its network
to hdp agriculturists by communicating tc them intelligence
about the progressive devclopment of pest population or
diseasces, It must be remombered that plant pusts and diseases
do not suddenly break out without any preliminary warning. It
is for the surveillance service to perceive 1hc developing
situation by obtaining accurete and timely seasonal reports
and other information and intorpret such data in the light of
accumulated expericnce with u view to issuing necessury warn-
ings of pest and discase outbroaks. Reliablec reports about the
periodic rise and fall in thc incidenco of inscct pests and
plant discascs for diffcrent localities and corrccponding
weather data pluy an important role in communicating accurate
warning about immincnt outbreaks and epidemics so as to
initiate timely action for their control. Such a service will
reduce the requircments of pesticides as compared to mcasurecs
undertaken after an epidomic hes set in.

s3s3s  Licensing Polic

2.3.3.1. With the increasing usc of pesticides, the pattern
of usage of diffecrent formulations is changing rapidly from
dusting powdcrs to morc sophisticated wettablc powders,
emulsificr concentrates (for high and low volume application)
granules, cte. Newer formulations, like fowun application,
have btcen developed in the USA, which considerably reduce the



pollution and increase efficacy of pest control. All this will
require considerablc dovolopment work and tightcr quality con-
trol. Thereforo, carc must be taken to licence capacity to
only those formulators who not only are competent to formulate
aocording to spcoifications but can also provide adequate
safety moasurcs to the workcrs.

Manufocturcrs of now pesticides or special patented pro-
ducts are usually unwilling to r.ke available technical moterial
to outside formulators. Keoping in view all the aforosaid
factors, Government has approved a formulation plicy categoris-
ing various pesticides as given below:

Catogory I: Posticides like BHC, Aldrin, Chlordanc,
Uarbaryl, DOT, Dicldrin, Ferban, Heptachlor, Malathion,
Parathion, Thiram and Ziram. 50% of tho production of
theso pesticides would be reserved for distribution to
othor formulators,

Ga;tegory IIs Pesticidos like Captan, Dometon, Lindane,
Phorato, %> or higher, if possiblo, produstion of these
postioides would be rese.ved for other fornulators as the
markets for such products arc small and uncertain.

Category III: For now products covered under patents,
the policy for reservution to other formulators for suoh
progduct’s should be floxible, as a great deal of work may
have Yo be donv to work out appropriate formulations for
thoe conditions prevailing in the country,




2.3e3.2. In view of the above, it is wt desirablc to resorve
any type of formulation to any particular sector. It is only
with hoalthy competition and R and D work in the field that
the newcr types of formulation will become available to the -
farmers., In the interest of rapid oxt.onsion of pest control
moasuren, it will be necessary to ensuret

i. that the idle capacity lying with tho existing
formulators is utilised to the full extent,

i1. that the seasonal domand of particular pestioide
is sct in time,

444, that developmont and market promotion is
encouraged by such partics who bhave technioal
oompetence, knov-how and facilitics for ocarrying
out such work,

iv. that the parties whoe have proposals for pro-
duotion of such chemicals in India, starting
from basic raw motcrials available locally,
are encouraged.

Ve that tho nower products which have many advantages
over tho oxistin; onos with regard ‘o toxicity,
safety, pricc and effectivoness arc introduced.

2,3.4. Redstration of Pesticides undor Insccticides Ao

2.3.4.1, With the enforcoment of thc Insecticides Aot and
Rules, regulatory control on the production and use of ;el’ti-v
eides is being introduced. As regards the guidelines laid
down by the Central Insccticide Board on toxicological



2.4,
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aspects, the Board hus not favourcd the opon door policy
adopted so far in the liccnsing for manufacture in the light
of rceent evidence of the harmful side coffcets of pesticides
on the human enviroamiit. The policy scrved a useful purpose
in the early ycars when the industrial basc was too narrow.
Now that somc 42 pesticides belonging to diffcrent groups arc
produced and many morc will bo made in the country, a rational
policy is being adopted by introducing safer pcsticides and
also alloting the diversification of thc cxisting units so
that they changs over to newer and safer pesticides.

Raw_material rcquircment and foreign exchange component

2:4.1« The main rcw motorials rcquirod per tonne for the
menufacture of diifercnt major pesticidus is given in
ANNEXURE IV. Foreign cxchange roquircment Tor the import of
raw materials and pesticidal chemicals reouire 4o supploment
their availability from indigenous sources arc given in
ANNEXURDS V and VI. It is cetimated that by thc ond of
1976-79 tho totul foreign exchange requirement for import of
raw muterial would be about Rs. 80 million, Howcver, if raw
materials like paranitrophcnol, m-lcic anhydride, and amincs
become availbble locally as per production programmes undcr-
takon for thosc items by the chemical industry, the foreign
exchange requirement for raw matoriuls would be reduced to
about Rs. 55 million. It is cstimuted thut by this expenditurc
the country will be able to save orop lossce duc to pests to
¢ substantial extont catimated at about Rs. 4,00C million.
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Formulations

2.5.1, Moy pusticides have to be formulated with the
required concentrution of the toxicants. This involves com=
pounding inert ingrodients with active pesticides (toxicant)
4o make a composition which is casy to apply, uotive, stable
and free of undesirablc side offects, Whilc in most ea.ee;
formulations arc produccd out of individual pesticides, in
gomc CaBcs combination of two oF morc toxicants 1is used to
increasoc the biological efficacy. Combination of small
quantities of high toxicity pesticides with onc of lower
goxicity is known to have the samec biological cfficacy.
Investigations in this dircction gshould bc undertoken so a8
4o minimisc the usc of highly toxic posticides.

2,502, Manufacturc of a good formulation nocds various con-
giderations, specially the intcraction hotwoen posticides with
the inort materiale - claye (its ubsorptive capacity, particle
size, cto.), solvents, omulsificrs, wetting, dispersing, and
anti-caking agonts, and stabiliscrs. The intcraction of spray
formulations with target and finally the rate of biodogradation
arc also roquisito for proper formulation. Tho aim is not

only to disporsc the toxicants cvenly but also yo scc that it
roaches the target with maximum bioclogical efficiunoy and also
not plytotoxic. Sclcection of proper golvents and additives

to increase the dcposition, wetting and prevention of their
volatility and 1caching, all have to be thought of for ocnsuring
a good formulation.
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2.5.3s In India formul.tion rescarch f{or pesticidus is in its
infancy and no comprcheneive progrumme has yot buen drown up
to tackl.. the problem on lincs mentioncd above.

2:5¢4s along with ficilitics for formilations rcscurch, it

is also nccossary to have a well-organised sclf-sufficiont
tosting bio-assuy and toxicology unit to carry out o wide
speotrun scrooning of the pesticidal formulations. The work

of the units that do cxist for this purpose has  to be proporly
co~ordinated.

2:5:5: Syncrgists:

Synergists arc chomical substances vhich, at levels non-
toxic by thomselves, markedly incrcase the toxicity of the
pesticidos when applicd with it in joint action. 1In
advanced countrics, attempts huve boen successfully made to
reduce the quuntity of toxicantr and improve the biological
officacy by thc usc of syncrgists, At present in Indiw
Piperonyl Butoxilc is used with Pyrcthrun oxtract. At lcast 6
other chemical compounds having syncrgistic activity arc known
which could bc used with chlorinutod hydrocarbons, phosphatics
and curbamates, some of whiclk wre fractions of scsame oil,

2540, Pesticides of Botanical Origin:

In vie: of the problem of pollution and associated toxic
hagards on account of rosiducs on truatcd crop plonts, many
advancod countrics have startcd siving inrreising attention to
the use of insccticides of botancial origin, notably those
derived from pyrethrum flowcrs, tohacco wastc, and Derris, which
were widely uscd before the introduction of synthctic organic
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insceticides, Taeir consumption declincd baccusc of tneir
rclatively high cost. Therc is a nced to rovive thuiz usc

by providing nceessary incentives. Therce arc good possibilitics
of cultivating pyrcthrwn in Indiu, Likowise, large wroas are
under tobacco cultivation and sizecble quantitics of raw mat-
erials in the form of waste e awailablus Derris can bo
oultivated in forest arcas ond its dkuloid fracticn , rotencna,
hos  vory good insccticidal proportics. Apart from cncouraging
domestic usc, thene should have jood cxport potential,
espocially in Japun, USA and Duropoon countrics,

2,6,  Reguiroment of capital cquipment

Keeping in view the roeccnt trond in the usc of modern soph-
isticated pusticides wnd their cstimated domand during 1973-T4 to
1978-79, mcjor investment in capital cquipcmnt is cetimutoed for
the production of Orguno-phosphates , Carbamatces and Veodicidos.
Tac capital -oods roquircd for the production of pesticidal cheme
ioals (toch. moateriul) is morc or luse the same as for othor
sophisticatcd organic chemicals, ANNEXURE VII givee the kind of
materiole and their oquipment thot are or will be necded. By the
ond of 1978-79, th. additional investment on plant cquipmont is
estimatod at Rs. 386,6 million, thc details of vhich, with the
break-up of the value of indigonous and imported compononts, aru
given in ANNEXURE VIII.



2.7,  Festicides opplicution cquipment

- Mith the increusing emphesis on agricultural production, this
industry hus assumed groat importancc. The production of wgrioul-
tural spraycrs und dusters, both manw.l oad porrr operated, has
shown o risc; for cxample, for thc units in the organised scctor,
the valuc has gonc up from Rs. 24.6 million in 1970 toRs. 34.3
million in 1971, Thc manufacturc of manual sproycrs and dusters
has beon reserved for smell malc soctor in whioch morc thun 50 units
arc engogode The Indiaa Standards Institution has laid down tho
Indian standards spocifications for suci types of cquipment which
are in popular suce A notuble progress has been mide, in so much
so that scarce fcrrous und non~-forrous mctale arc bring progrossively
rcplaced by models with plustie and nylon componcnts,

2.0,  Manpower rcguircments and omployment potomtinl

2.8.1, It has not boen possible to assces the tochnical man-
power required of diffecront categorics., Honctlicless, the
industry has oxporicncod no difficulty so far in scouring the
servicos of tochnical, skilled and somi-skilled man-powcr, to
run the cetablishud plants. dowever, for crcetion of newer
plants to produco sophisticatod posticidos and to operate
thom, training facilitics for Indian persomncl, undor the
guidance of foroign cxperts, nceds to oc enlargcd.
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2+9¢ _Infre—structure requircments (clectricity, water, fuel, ctes)

2,91+ It has not l::on posniblc to ossces these roquiremonte.

Howover, thesc arc insigmificant bocause of thc presont small

size of the industry. The production will also not make any
hoavy demand on the transport fucilitics. Exccpt for dusting

powders, most other formlations arc noved by rosd transport.
About 0,35 million tonnes of formulutions will have to be
tr.nsportod by 1978-79. Sincc the domond will be soasonal,
and tho products voscentiul for agricultursl production,
spocial Facilitivs of transport in tho peak scuson will bo
requircC.




81, No MO8 197372 Capecity Cepucity Capacity Produ-
demnd licensed installed under otion
congider- 1971
ation LI

1o baC $2,000 26,900 25,900 8,640 1%1@
2, uit 15,000 4,200 4,200 - 4413
3¢ Alirin/Dieldrin/

Chlurdane/riep-

techlor 1,000 - - - -
4 andrin 3500 - - e -
5  Carbaryl 3,000 2,000 - 55000 -
6+ kndoguifan 750 - - 34600 -
?; 'I‘mphom 1;&0 25@ 2% l.GBO -
8, salathion 3,500 2,300 1,700 4,000 819
9s Pamathion 3,200 , 500 600
10, & Eyatox * 1,290 1.260 - “
11, Peuitrathion 2,000 E 500 43
12. Jvisethoute * 220 220 - 100
13} Phosprhamidon b 636 6% - -
14, DOVP. 300 am% 276 - -
15, FPhorate/Formo-

thionMisyston/

QHRIERY , dono-

erotophos 5000 - - %00 -
16. Al Phosphide 400 450 250 ) 176
17, wi/kDB 300 gsu : 608 - ”
18, Morocide/Tedion 400 - - 65
19, Cnpper oxychloride 2,300 ,28‘ 2,204 - i
20, Hickel ohlor.de 400 150 - L ol
21, Thioccarbamates 10,000 4,604 3,700 - 1,120
22. Dithiocurbuates 1,200 59 - M
25, Dicofol 500 - - -
24e Organom:rouriuls &0 111 86 - 12
25, deediocides 6,000 2,485 1,860 9,940 3%
26, DNemmtioc.des 500 - - - -
27 hodenticides 700 350 350 - 195

~31-

* denand included in item 15, assossed earlier by the

Pegtioides Panel,

LK 2B BN
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2, nmr
3. PHOSPRAXIDON
4o DOWP

5. ommm

7. 4ICKEL CHLORIDE'

8 ¢ 244=D~0TD

94 - ATUMISTIUN MIOBPHTIR

10, 4NC FuCBPUIDE

1. HIRGs

2, SRR
13, PHTCCARMAL

4. ENDRIN

16. CHLOKDAMNE

17. TOXAPHENE

6, JOPPER CXYCHLORIDS

1.

1.

.1.

‘Benzene
Chloring

Chloral
Chlorobenzenc

Dichloroasstnnide
Trinethyl Phosphite’
Chlorul
Trimethyl Fhocphite *

Copper
Bnlfuﬁq hoid

Coppsr
Hydroohlorio uoid
Nioke?
Hydrochloric moid

2y4-Dichlorc phenol
Monochlorvdnotie naid

Aluminiun
Prosphorous Red

Zine Powder
ked Phosphorous

Cerbon Disulfide
D3 »thyl dminc*
Sou. Bydroxid,

Carbon Disulfide
Dimethyl dminc®

Zine ehloride
Sod. Hydroxide

Cexbon disulfide
Bthlene diemine®
Zine ahloride
8od, Hydroxidc

Cyoclopentadiens®

Hexzechlorooyelppentadiend®
" Vinyl ohloride*

- Cyolo Pentrdione®

Lootylene

Hexachlorocyclopentadiend®

Cyelo Pentadicno®

Hexachlorocyclopentadiene*

Chlorine

Camphene
Chlorine

430 "
4 "
T00 * -
45"
500 "
snw
20"
0"
560 "
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2% »
0"
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.t” ..:d.fi"n-‘

ym . Lo
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e
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25 »
620 *
100 »
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Meme of the Inscoticide

16, PHORATE

19« PREWFHOATE

0,
JICUFOL
22,

290 )
24,

25.

2.

L. PARAPETON

M. PARATHION
DIMBTHOATE

FENITROTHION

31, MALATHION

32.

* IMPORTED

2,
3.
4
1.
2.
3

4

1o
2,
2.

3
4

~36-

Main Row Meterinle

Phesphorsus rontesulfide
Ethancl

Formaldehyde

Ethyl B.eroaptan

L.Bkromo Phenyl Aocetie aoia*

Ethanol
Kothanol
Phes, Pentusulfide

2,45 Trichlore Bmvl
Sulfonyl Chloride *
Chlcorobensene

mwr

Chlorine

Sulfurioc acid

Pare Toluene sulfonic agid

Naphthol
Nethylemine®
Phcegune

Nxc

Mic
Caseohol”
Methallyl ohlorido

Bexaohlorocyolopomadhu’
.Mﬁene-l)iol'

Thicayl Chloride

Sodiup Cyonide®

Zyridine

Methyl Chlcoride

Cet sohol *

Mothyl Iscoyanate

Meshallyl chloride®
Chlorofcom

lhthyl aleochul
Sodiun Meth(xide

p=iitrophencl*
Fhosphorus Triohloride

p-ditrophencl®
¥hosphorus Trichloride
Phoephorus Pentasulphide
Monumethyl Amine #
Phesphorus Trichluride
p-litro Meta Cresof
fhusphorus rontesulphide
Fhosphorus ;entasulphide
Naleie Anhydr:luo k

METHYL DEMETON 50%Conc. p-Nitro Mete Cres.:l

Thic 2lechol *

Qty. for 1 ton
1000 Kgs.

40
900

1810

2000
1105

555
665

670
910
1000

910
195

700
300

- 370
1300
1

T 3 z2 ==
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w

cs seassazas ,.q




- 30 .

¢*¢ca £*99 STV, S 143 s NN 51 111 colee ™oy
‘ ol o e —
c9 5 B £ a2 = *08 e3u30Y’* SO STTIY
SXXY s8pIOTISAg “OSIN °GL
26 9 T 4 e - - SOPIOTPER Py
8L 8°91 9 Lot €1 ad MPIIOTWP TWIN °€1
e d) 96 - - - - ucIoeogus  °Z|
9°2) 2 41 ol c*6 @9  StyInoxen a0 4P
7 o 1 e 144 o2 S23PVIQIVOTYL G
o7} L*e L S ] 4 g€ S03eWaqI200THIG  °6
o6 08 ol o9 0% o sondojoxoouom  *@
61 S*Sy 0 g*n ¢ $°c am L.
e e e ZL ko 9% wpregdsony ‘9
L2 e°2e o (42 9! é €9 Wi W
9 . ©9 9 114 of i soygoxIueg Vb
£°¢ (4 L2 €2 6°s S ‘ogeoearq.  °¢
2L ¥o 9% 4 oy -4 . wOFqIETIM °2
¥ % % or 5y o - wopReTey |
6L~8L6L el-LL6s :..z.s 9l-SL6s SL-vL6L Yi-€L6L  swesy op*1s

R

“(FORT W)

STeSTHSD Oyeeq Jo WoTiongeal ey 303

iﬁﬁnlﬁ«og‘!g!%&!%i




11 aanxeuy uén«‘l«ﬁ.@ﬂomg«%nzgnnuogg&t

A33TTQeTIOM TuooT Juagepddns 03 SEPEOTISNg

Jo j30der oy 207 efupiyony UieRog 3o WeTITEbAF STARSeL

“TA SHICIEY

T T ey e 122 962 6L64 S! 12903

o5 052 AR 002 (<43 CL ,OOPEOTISR Sof ¥ “OeTR Gt
Ay e: 4 o o 4 f 9 serafax gaeoxd awitd YL
<9 c9 o 9 (.4 oY sepYotqIoy I0U0 °€4

yoodoxg/sTIetIy
- P 2% pos <9 o ?i«i\ga?? ‘2
Truodozg i1y
- - - - 9 4 82 wodated °Ci
- - (s 41 e {1 of ¥ 4 ol sanbexsy @
ot It et -4 of 2 S0pIOTI20Y  °3
914 1414 o2 i e 13 m&, seppotiung safg  °j

06 06 o6 ob 6 c o 32OTYY
,r e
- - - o 2 % waydnxrl  °§
- - ¥y 4 oce o2 amw agyiesoruy  °Y
- - 008 R cly 4raxay ¢
ocz Ly 5 <z oot <L &%«ﬁnﬁa\ag 2
- 4 oY » % zi ove *t
6L-8L61 al-Ll6L LL-9L6L 9L-GlL6) SL .!.m.- . vtl6s ey cow°s

(smsTw wr)




1
)
8,

4

5.
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10,
1.

12,
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ANIEXURE VII

TYPES OF MATPKIALS &) CAFTTAL EQUIP-
ST, EEQUINED JOR PEAI1CIOES INDUST{

Stainloas atecl she.ts and platus for fabriostion
of plant 2nd machinery, ’

Stainless stecl tubos, pince, fittings both for
fabrication and installation of plant and uehine;uo

Reootors glase lined, P.V.C, limid. ”il:mﬂiﬂ
grophite or similar special maturialas,

Centrifugal lincd, egxted, stainlces steol euitable
for work in highly explosive or flome proof areas,

Proaess control instrumnts, gaugos, inoluding
control valves, wafty provisions oto. .

Agitators complete with motors, gears msde of
Stainloss asteel or special materials,

AlL types pumps Stainleaw stecl, P.V,.CMIM4 Stoel,otc,

Bervice equipmonts, rofrigeration, boilurs, water
troatment, offluent treatwent uto,

Elootrioal transformors amd fittings,
Minc, like dryors, fitierpress cte.

Crinding oquipmont like hasmer and air attrition
uills, moropulverisess ote.

iixing oquipments liko Bl:nders etc.
Gremul.ting oquipnonts,
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